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Introduction

The following use cases illustrate the need for flexibility in service differentiation expected in future:

· Differentiation between Real Time and Non-Real Time like e.g. Operator VoIP , Video Streaming + Best Effort Services

· Differentiation between “Premium Voice/Video” and “Internet Voice/Video” like e.g. Support of different Voice/Video qualities

· Differentiation between several “Best Effort” services like e.g. BE VoIP , P2P file sharing, HTTP, FTP, IM, E-mail push/pull service, DNS requests, Virus/Software updates

· Differentiation within one RT service between signalling data and user data like e.g. Streaming (e.g. real time signalling & data)

· Differentiation within “Best Effort” services like e.g. Gaming application (potentially multiple different requirements) 

· Differentiation between operator-controlled and non-operator-controlled services like e.g. Open Internet, mobile web

Discussion

It is important to take into account in the standardization the fact that some of the above mentioned services could be provided in parallel. The number of services provided and the amount of data transferred which are expected to increase rapidly in the next couple of years should also taken into consideration.

UE suppliers should have a clear development guideline in order to fulfil operator requirements. The knowledge of the UE bearer combinations will also be useful when configuring the networks and will facilitate the provision of a consistent experience when roaming. A harmonization of UE implementations from many UE suppliers will also result in a general benefit for the users.
It is proposed to have four multi-bearer classes:

· multi-bearer class 1 (“STANDARD”)
The “STANDARD” QoS class is intended for single user (one human) who consumes services via one UE 

· multi bearer class 2 (“PREMIUM”)
intended for UEs that are used by a single person, but with a richer portfolio of services compared to the “STANDARD” QoS class

· multi bearer class 3 (“SOHO STANDARD”)
The “SOHO STANDARD” service service class is for UEs that are used by several users (several humans / machines) simultaneously to access “STANDARD” services

· multi bearer class 4 (“SOHO PREMIUM”)
The “SOHO PREMIUM” service class if for UEs that are used by several users (several humans / machines) simultaneously to access “PREMIUM” services 

Furthermore a finer granularity is needed within the four multi-bearer classes:

· Within each multi-bearer class there will be a differentiation between 
- Real-Time Services and 
- non-Real-Time Services

· The non-Real Time services will be further subdivided into
- Highly interactive
- Interactive
- Low interactive
- Notification

Conclusion

In light of the above it is proposed to extend the existing QoS requirements in TS 22.278 introducing the concept of UE multi-bearer classes. This will prevent the network operator having to cope with a large number of combinations of RT and NRT service.
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6
Basic capabilities

6.3
Quality of Service

The evolved 3GPP system shall have the ability to provide a quality of service equal to or better than the QoS requirements specified for GSM and UMTS. Quality of Service from the customer's perspective is to be considered in phases as specified in TS 102 250-1.
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Figure 2: Phases of service use from customer's point of view

Figure 2 shows the different phases (Quality of Service aspects) during service use from the customer's point of view. 

The meaning of these QoS aspects are:

1)
Network Access: The network indication on the display of the mobile is a signal to the customer that he can use the service of this network operator (or any other means to indicate to the user that a network is available).

2)
Service Access: If the customer wants to use a service, the network operator should provide him as fast as possible access to the service. 

3)
Service Integrity: This describes the Quality of Service during service use.

4)
Service Retainability: Service Retainability describes the termination of services (in accordance with or against the will of the user).

In particular the evolved 3GPP shall provide for the following:

- 
There should be no perceptible deterioration of audio quality of a voice call during and following handover between dissimilar CS and PS access networks, and transitions between PS access networks supporting different IP protocol versions.

- 
There should be no loss of data, as a result of handovers between dissimilar fixed and mobile access systems, including those that support different versions of the IP protocol.

-
There should be no discernable difference in perceived service quality for users receiving services via unicast and users receiving the same service via multicast.

-
The evolved 3GPP system shall support QoS differentiations for unicast bearers. 

-
The evolved 3GPP system shall support QoS backwards compatibility to earlier 3GPP QoS releases.

-
It shall be possible for the evolved 3GPP system to maintain end-to-end QoS without modification when the terminal moves from one access system to a new access system, and the new access system supports the required QoS.

-
It shall be possible for the evolved 3GPP system to change QoS, when the terminal moves from one access system to a new access system and the new access system can not provide the same QoS as the old access system.

-
It shall be possible for the evolved 3GPP system to support service continuity for a terminal changing access system and the new access system cannot provide the same QoS as the old one. 

-
The evolved 3GPP system shall support transport QoS differentiations for multicast bearers. 

-
It shall be possible for the evolved 3GPP system to maintain QoS within a multicast session without QoS changes for other members of the session when a terminal joins or leaves the multicast session or moves to a new access system. 

-
The evolved 3GPP system shall support different levels of QoS according to the type of IP traffic (e.g. RT, NRT).
-
The evolved 3GPP system shall support different levels of QoS according to several services within the same RT service class and NRT service class.

-
The evolved 3GPP system shall support minimum 25 parallel QoS differentiated service-levels per UE, independently of the service classes (RT, NRT). 
-
Differentiated handling based on QoS is needed for different traffic types. 

-
The evolved 3GPP system shall support parallel operation of RT and NRT services per user. 
-
Each UE class could support different parallel QoS levels and up to the defined number, which shall be supported by the network per UE.
-
The evolved 3GPP system shall support the following four UE multi-bearer classes for RT and NRT services in parallel:

	Multi-bearer  class
	UE class
	RT services in parallel 
	Possible RT QoS levels
	NRT services in parallel
	Possible NRT QoS levels

	Class 1 (Standard)
	Class 1 (Standard UE)
	2
	1
	3
	2

	Class 2 (Premium)
	Class 2 (Premium UE)
	4
	2
	6
	4

	Class 3 (Standard SOHO)
	Class 3 (Standard SOHO)
	6
	3
	15
	6

	Class 4 (Premium SOHO)
	Class 4 (Premium SOHO)
	8
	3
	25
	10


Table x: Mapping multi-bearer to UE classes
Note: Several ancillary devices can be simultaneously connected to a multi-bearer-Class 3 and Class 4 UE, therefore a large number of bearers may be required in parallel. 
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